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Residual myocardial jeopardy in patients with
Q-wave and non-Q-wave infarctions
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SUMMARY The correlation between the presence of areas of jeopardised myocardium and the
electrocardiographic patterns of anterior and inferior Q-wave and non-Q-wave infarctions was

studied in 486 patients who had had stable symptoms for at least six months after a single
myocardial infarction. Myocardial jeopardy was identified on a ventriculogram in the right
anterior oblique position if normal or hypokinetic wall motion was seen in all segments distal to
a lesion that caused stenosis of > 50% and < 100% in the proximal or mid left anterior descending
coronary artery (anterior jeopardy), or in the proximal or mid right coronary artery or proximal
circumflex coronary artery in a left dominant circulation (inferior jeopardy). Patients with non-

Q-wave anterior infarctions had a significant increase in the frequency of jeopardised myocardium
when compared with patients with Q-wave inferior or anterior infarctions. The group with
non-Q-wave anterior infarction also had a significantly lower percentage of myocardial segments
with absent wall motion in the area of infarction than all other groups.

This combination of coronary narrowing with retained wall motion may contribute to the
increased frequency of reinfarction seen in some studies of non-Q-wave infarction.

Viable myocardium distal to significantly diseased
coronary vessels is regarded as being at jeopardy of
infarction. The presence of jeopardised myocardium
may influence therapeutic decisions about cardio-
vascular surgery. Analysis of variables associated
with a decision to operate showed that the myo-
cardial jeopardy score was ranked first by seven of
fifteen investigators in a large multicentre study.' A
recent study has demonstrated a strong correlation
between haemodynamic changes during atrial pacing
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and the amount of left ventricular myocardium at
jeopardy of coronary ischaemia.2
The results of these studies emphasise the close

relation between jeopardised myocardium, hae-
modynamic impairment, and the concern of the
physician to preserve left ventricular function. We
have compared myocardial jeopardy scores in
patients with a single Q-wave or non-Q-wave
infarction in a large homogenous group of patients
who had survived at least six months after a single
documented myocardial infarction. The results
illustrate the predictive ability of electrocardiogram
patterns and provide an indication of the type and
extent of myocardial jeopardy to be expected in
patients with stable symptoms after myocardial
infarction.

Patients and methods

METHODS
The Program on Surgical Control ofHyperlipidemia
(POSCH) is a multicentre randomised trial of
cholesterol reduction by partial ileal bypass to
prevent morbidity and mortality after an initial
myocardial infarction.' Baseline studies were
performed on 486 patients entered into the study
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protocol. All patients had sustained a single
myocardial infarction six months to five years before
entry into the study. The diagnosis of infarction was
based on characteristic clinical symptoms; the
presence of serial electrocardiograms demonstrating
new Q-waves or T-wave changes; and serum

creatine kinase, serum glutamic oxalacetic trans-

aminase, or lactic dehydrogenase values of at least
twice the upper limit of normal. Additional study
criteria included ages between 30 and 65, serum cho-
lesterol greater than 220 mg/dl or between 200 mg/dl
and 219 mg/dl with concentrations of low density
lipoprotein greater than 140 mg/dl. Patients with
unstable angina, valvar disease, congestive failure,
uncontrolled hypertension, and diabetes were

excluded.
Electrocardiograms taken during hospital

admission for acute myocardial infarction were

independently interpreted by two cardiologists who
measured the area of ST-T changes according to the
Minnesota code. If they did not agree the final
decision was made by a third cardiologist.
We studied 411 patients with a Q-wave infarction

and 75 patients with a non-Q-wave infarction.
Terminology in this study is similar to that given by
Spodick.45 All patients with a non-Q-wave anterior
infarction (n = 40) and a Q-wave anterior infarction
(n = 158) had both anterolateral and anteroseptal
electrocardiographic changes. The remaining 35
patients with non-Q-wave infarction and 253
patients with Q-wave infarction had electro-
cardiographic patterns of inferior or inferior and
posterior infarction. Patients with electro-
cardiographic changes in a single anterior area or

changes in both anterior and inferior areas were not
included in this report.

All patients were studied by coronary angiography
from the brachial or femoral approach. The coronary

arteriogram and left ventriculogram were evaluated
independently without knowledge of the electro-
cardiographic results. All readings were completed
by the study's central arteriography laboratory at the
University of Minnesota. Myocardial jeopardy was

defined by the criteria used in the Coronary Artery
Surgery Study (CASS).' Left ventricular injection
was performed in the right anterior oblique position.
The left ventricle was then divided into six equal
segments. Wall motion was graded as either retained
(normal or hypokinetic) or absent (akinetic or dys-
kinetic). The extent of myocardial change was

estimated for the approximate area of infarction as

percentage of left ventricular segments with absent
wall motion (number of akinetic or dyskinetic
segments divided by four for anterior myocardial
infarction or divided by two for inferior myocardial
infarction).

Anterior myocardial jeopardy was defined as
retained wall motion in all four anterior and
anteroapical segments (normal or hypokinetic
motion in segments 1-4) distal to a proximal or mid
left anterior descending lesion causing a > 50% but
< 100% reduction in vessel diameter. Jeopardy of
the inferior surface was judged to be present when
normal or hypokinetic wall motion was present both
in segments 5 and 6 distal to a similar lesion in the
proximal or mid portion of the right coronary artery
or proximal circumflex branch in a left dominant
system.
The extent of coronary vascular disease was also

classified by the number of significantly diseased ar-
teries (one to three). We excluded patients in whom
clinically significant disease ofthe left main coronary
artery was seen on the angiogram performed at the
time of entry into the study. Continuous baseline
variables were compared by analysis of variance. If a
significant (p < 0-05) difference was found Student's
t test for unpaired samples was used to analyse all
possible comparisons. The extent of wall motion ab-
normalities and presence ofareas ofmyocardial jeop-
ardy were compared by a standard X2 test. Results
are given as mean (1 SD).

Results

No significant differences were found in age at
randomisation in patients with non-Q-wave anterior
infarction (52-9 (7-1) years), Q-wave anterior
infarction (51-4 (7-4) years), non-Q-wave inferior
infarction (52-7 (7-6) years), and Q-wave inferior
infarction (50-6 (7-7) years). The male to female ratio
ranged from 9-0 in those with Q-wave anterior
infarction to 16-5 in the group with non-Q-wave
inferior infarction and was not significantly different
among the groups studied. The mean number of
coronary vessels with at least 50% obstruction was
1 6 (0-2) per group and there was no significant
difference between groups. The mean time of
randomisation from initial myocardial infarction was
28 (1 2) months (range 26-9-29-6 months).

Table 1 shows baseline clinical variables. The
differences in systolic and diastolic pressures were
statistically significant (systolic p < 0-05; diastolic
p < 0-01). Left ventricular ejection fraction was
significantly greater in patients with non-Q-wave
infarctions. Tabulation of the percentage of patients
with coronary collaterals showed that more of the
group with Q-wave inferior infarctions had areas of
jeopardised myocardium when compared with those
who had non-Q-wave anterior infarctions (p < 0-05)
and Q-wave anterior infarctions (p < 0-001). Con-
centrations ofhigh density lipoproteins were slightly
lower in patients with non-Q-wave inferior and Q-
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Table 1 Baseline clinical data (mean (I SD))

Non-Q wave Q-wave Non-Q wave Q-wave
anterior anterior inferior inferior
(n =40) (n = 158) (n =35) (n=253) p*

Systolic BP (mmHg) 124 1 (17-0) 117 3 (15 3) 118 8 (14 5) 121-1 (14 3) p<0-05
Diastolic BP (mmHg) 79-3 (9 0) 75-0 (8 8) 74 7 (10 9) 77-7 (9 8) p<0-01
HDL (mg/dl) 413 (8 4) 42-2 (11-3) 37-7 (6-9) 39-5 (9 6) p<0 05
Ejection fraction (%) 65-2 (11-8) 51 7 (14 4) 62 6 (8-9) 56-9 (11 3) p<0-001
Collateral circulation (%) 50 0 513 54 3 67-6 p<0O01

*Analysis of variance.
BP, blood pressure; HDL, high density lipoproteins.

wave inferior infarctions than in patients with Q-
wave anterior infarctions.
One hundred and twelve patients reported taking

fi blocking agents at the time of initial randomisation.
Patients with Q-wave anterior infarctions (23/158;
15%) were less likely to be on blocking drugs than
patients with non-Q-wave anterior infarctions
(10/40; 25%), Q-wave inferior infarctions (68/253;
27%), or non-Q-wave inferior infarctions (11/35;
31%). These differences did not reach statistical
significance. One hundred and fifty patients were on
antianginal drugs that might affect coronary blood
flow: non-Q-wave anterior 13/40 (33%), Q-wave
anterior 49/158 (31 %), non-Q-wave inferior 13/35
(37%), and Q-wave inferior 75/253 (30%). A
significantly greater proportion of patients with non-
Q-wave inferior infarctions received these drugs
than the group with Q-wave inferior infarctions
(p < 0 05). These drugs were predominantly
nitrates; calcium channel antagonists were taken by
only 5% of all patients studied.

Table 2 Patients with residual jeopardised myocardium in
the area of previous infarction

Non-Q wave Q-wave Non-Q wave Q-wave
anterior anterior inferior inferior
(n = 40) (n = 158) (n = 35) (n = 253)

Anterior 20 (50o0%)* 28(1777%) - -
Inferior - - 9(2577%) 47(18 6%)

*p < 0 01 vs Q-wave anterior or inferior infarctions.

Tables 2 and 3 and figures 1 and 2 show the
relation between myocardial jeopardy and the elec-
trocardiographic pattern. Patients with non-Q-wave
anterior infarctions had a higher cumulative fre-
quency of residual myocardial jeopardy in the pre-
sumed area of infarction than either Q-wave anterior
or inferior infarctions (50 0% vs 17-7%; p < 0 01 and
50.0% vs 18.6%; p<O0Ol respectively). The fre-
quency of jeopardised myocardium in non-Q-wave
inferior infarction was compared with that in Q-
wave infarctions. Myocardial jeopardy was present

EJ\ Jeopardised myocardium
No myocardial jeopardy

Table 3 Percentage of left ventricular segments showing
no wall motion

Non-Q wave Q-wave Non-Q wave Q-wave
anterior anterior inferior inferior
(n=40) (n=158) (n=35) (n=253)

Segments
in infarct
area without
retained wall
motion (%) 3 (10)* 33 (32)t 20 (35)$ 42 (43)

*p <001 vs all other groups.
tp < 0 05 vs non-Q-wave and Q-wave inferior infarction.
tp<0-01 vs Q-wave inferior infarction.

Type of infarction

Fig 1 Frequency of residual myocardial jeopardy. The
percentage of patients with retained wall motion in the area
of infarction distal to coronary lesions of > 50% and
< 100% is shown. In patients with anterior non-Q-wave
patterns the frequency of residual jeopardised myocardium
was significantly increased.
*p < 0 01 vs Q-wave anterior and inferior myocardial
infarction.
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Fig 2 Wall motion abnormalities in the study group. The
number of segments with absent wall motion expressed as a

percentage of total anterior or inferior segments is shown.
Patients with no-Q-wave anterior infarotions had the
lowest frequency of segments with akinesis or dyskinesis.
*p < 0 01 compared with all other.groups; **p< 0-05
compared with Q-wave inferior infarctions.

in 25.7% patients with non-Q-wave inferior
infarction and in 50% of non-Q-wave anterior
infarctions; however, this difference did not reach
statistical significance (X2 = 3.7; 0 05 < p < 0-10).
Absent wall motion in the area of infarction (fig 2

and table 3) was found in only 3% of segmen-ts in
patients with non-Q-wave anterior infarctions. This
was significantly lkss (p <0-01) than the frequency
found in all other groups including patients with
non-Q-wave inferior infarctions. The group with
non-Q-wave inferior infarction had a lower propor-
tion of abnormal segments than the group with
Q-wave inferior infarction (020(04) vs 042(0+);
p<0-Ol).

Discussion

The major finding of this study is the increased fre-
quency of jeopardised myocardium in patients with
an electrocardiographic pattern of a non-Q-wave
anterior infarction. The resuks may be summarised

by stating that half the patients with an anterior ST
and T pattern had preserved- anterior wall motion
distal to a lesion in the proximal or mid left anterior
descending coronary artery. A similar pattern of
residual myocardial jeopardy was found in approxi-
mately (25% of all other groups studied. The
results reflect the reduced frequency of absent wall-
motion in the group with non-Q-wave anterior,
infarction. Although their precise cause cannot be
determined, these differences may be the result -of
the rich vascular supply of the interventricular sep-
tum from multiple septal branches and the relatively
small area of anterior ischaemia required to produce
ST and T changes.

Comparisons of haemodynamic data, hospital
course, and prognosis of Q-wave and, non-Q-wave
infarctions have produced conflicting results. Some
clinical studies have demonstrated no significant
differences in one or more indices of severity includ-
ing cardiac arrhythmias, congestive failure, or late
mortality.68 Other reports have suggested that
there may be significant differences in the clinical
course and prognosis of Q-wave and non-Q-wave
infarctions. Patients with acute non-Q-wave
infarction have been reported to have-less extensive
cardiac necrosis.9-1 This group may, however,
have a greater potential for late reinfarctions. Recur-
rent infarction was found in 21% of patients at nine
months in a study by Hutter et al of.67 patients9 and
in 18-4% of non-Q-wave-infarction patients over a
30 month period in a recent study by Gibson et al.'2
A long term study of 593 postinfarction patients has
shown that early mortality is proportional to the
enzyme activities -that reflect, myocardial damage
whereas late deaths are more common in the non-Q-
wave group. l 3 The presence of a non-Q-wave
infarction was the best independent predictor of car-
diac death in the third year after infarction. Residual
T-wave change and postinfarction angina have also
been reported to be-of prognostic vahle.'4
Recent studies have shown that in < 50% of non-

Q-wave infarctions there is complete occlusion of the
involved- vessel during the first and second
weeks. 12 15 Patency of the infarct related vessel dur-
ing the acute phase may predispose to recurrent
infarction, perhaps on the basis of changes in vaso-
motor tone or occlusion by platelet aggregates or
both. Angiographic evidence from the present study
suggests that residual* myocardial jeopardy in
patients with non-Q-wave infarctions persists into
the late postinfarction period. Coronary lesions-
proximal to the anterior or inferior segments with
retained wall motion (normal or hypokinetic) -were
found in approximately 25-50% of cases.
Progression to total occlusion in these vessels could
result in a considerable loss of myocardial function
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and could contribute to the late mortality observed
in some studies.
The present study has important limitations. Pre-

vious studies have shown that the presence of a Q-
wave or non-Q-wave pattern does not reliably
predict the presence or absence of a transmural or
non-transmural infarction.5 Patients with multiple
infarctions or with electrocardiographic patterns
reflecting changes in both anterior and inferior seg-
ments or a single anterior segment were excluded.
The use of single plane angiography would not per-
mit detection of myocardial damage localised to sep-
tal or lateral segments; however, the extent of
impaired wall motion could be compared in patients
with a similar distribution of electrocardiographic
changes. Left ventricular function may have been
improved in the group with non-Q-wave inferior
infarction because of the increased number of
patients receiving nitrates.'6 Patients with complete
occlusion of a coronary artery supplying the
infarcted area would not be classified as having
myocardial jeopardy from that area. Viable myo-
cardium might then be perfused through collateral
circulation. The number of patients with visible col-
laterals was similar in those with non-Q-wave ante-
rior infarction, Q-wave anterior infarction, and
non-Q-wave inferior infarction (table 1). Although
patients with Q-wave inferior infarction had an
increased frequency of collaterals, the percentage of
left ventricular segments with absent wall motion
was significantly higher in this group than in all other
groups (table 3). Patients in the present study were
randomised six months to five years after a myo-
cardial infarction so that the results cannot be
applied in the immediate postinfarction period.
With these restrictions this study provides an esti-

mate of the frequency of myocardial jeopardy in
patients with Q-wave and non-Q-wave electro-
cardiographic patterns after infarction.
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